Local cytokines induce differential expression of matrix metalloproteinases but not their tissue inhibitors in human endometrial fibroblasts.
The endometrium is the only human tissue to undergo cyclic breakdown and regeneration. This physiological alternation renders it an advantageous system for studying tissue remodelling. Our previous observations indicate that menstrual endometrial breakdown is initiated by matrix metalloproteinases (MMPs), which are controlled overall by ovarian steroids but are also locally regulated by cytokines. We have therefore compared the effect of several endometrial cytokines on the gene expression of eight MMPs and their tissue inhibitors (TIMP)-1, -2 and -3, in primary cultures of human endometrial fibroblasts. Three categories of gene expression were identified: (a) MMP-13, -15 and -16 mRNAs were not detected despite stimulation by various cytokines; (b) MMP-2 and -14 as well as TIMP-1, -2 and -3 mRNAs were constitutively expressed but not markedly affected by the six cytokines tested; (c) mRNAs for MMP-1, -9 and -11 were selectively induced by specific cytokines: insulin-like growth factor-II, epidermal growth factor (EGF), platelet derived growth factor (PDGF)-BB and interleukin (IL)-6 stimulated MMP-11 expression; MMP-1 was induced by EGF, PDGF-BB, tumour necrosis factor (TNF)alpha and IL-1alpha, which also exerted additive effects. In contrast with MMP-1 and MMP-11 gene expression, which was sustained for 48 h, MMP-9 mRNA was quickly induced by TNFalpha, but disappeared within 12 h despite continuing stimulation. These results show that several cytokines are able to induce the selective expression of MMPs in cultured human endometrial fibroblasts and are thus good candidates for involvement in local triggering of menstrual tissue breakdown.